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Supplementary Figure S1-X-ray diffraction patterns of the NNO films grown on STO. As the film thickness decreases, the (001) diffraction peak shifts towards higher 2 value, indicating the decrease of the out-of-plane lattice constant. The presence of satellite peaks confirms the high quality epitaxial growth. When the film thickness is below 20 u.c., the diffraction peak broadens, leading to increased error bar in the calculated out-of-plane lattice constant. transition with clear hysteresis can still be observed. However, the low temperature phase appears to be "metallic-like" as shown in the R-T curves ( Fig. 3e and Supplementary Fig. S2 ).
Upon reducing temperature, an increase in the sheet resistance at T MI is firstly observed due to the formation of low temperature insulating phase. However, as temperature continues to drop, the sheet resistance decreases even below T MI .
Such unusual behavior has been observed in bulk PrNiO 3 under hydrostatic pressure 1,2 and in Ladoped NNO 3 , and it is denoted the non-Fermi liquid (NFL) state 4, 5 . Granados et al. 6 proposed that both metallic and insulating phases coexist within a wide temperature range in PrNiO 3 .
Following this model, we suggest that the initial increase in sheet resistance at T MI in our system is due to the formation of the low-temperature insulating phase. However, both metallic and insulating phases coexist at low temperature, and the temperature dependence of the metallic phase dominates as temperature changes 7 . Further experiments, such as low temperature 4 conductive atomic force microscopic studies, are needed to better understand this unusual behavior. This is beyond the scope of this work. 
